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INTRODUCTION AND SUMMARY 


The control of coal dust created and released during the operatim of 
cantinuous-mining machines in bituminous-6oal mines of the United States is a 
problen. The interest manifested in’ this problem indicates the seriousness of 
the hazards involved, particularly when the dust has not ben abated at ite 
source and has become airsborne. . 


Officials of the Sunnyside No. 1 ine, Kaiser Steel Corp., were confronted 
with the problem of abating the coal dust created by operation of a recently 
installed camtinuous-mining machine, and they requested the aid of representa- 
tives of the Coal-Mine Inspectim Branch, Bureau of Mines, United States 
Department of the Interior, dn alae an. ezfective method of allaying the 
coal dust at its source. ..... cael Sex 


As a result or observatians made. ‘ena: of. @ust counts obtuined during this 
survey with and without thoe.use Of water and.of water mixed with a wetting 
agent, the following eee Lona are drawn & 


oe +e oo 


1. Dust can be shiayea oe iceane iis by ‘the ‘use of water sprays qm the 
oon timous-mining machine P af at io properly installed. 


2. The use of wetting agents oeanieqa improves the ainviak of dust. 


3. Efficiency: ond safe. ‘operation of the machine are inomeased because. 
of berber wasdpar tty when duct is allayed. 


h, Respirators are no Lenger required when dust is Hiavea. 


The perfected method of. allaying the coal dust created by continuous 
mining machines in Sunnyside Nos. 1 end 2 mines satisfied the recammendations.- 
of the Federal Mine Safety Code for Bituminowvs and Lignite Mines of the United 
States, relating to the control: of cool dust and a district coal-mine inspector 
of the Industrial Camission of Utah considered that the installatiai met the 
roan or the on General ne os Safety Orders. 
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GENERAL INFORMATION 


The Sunnyside No. 1 mine ia at Sunnyside, Carbon County, Utah, and is 
developed in the Lower Sunnyside cool bed, which averages 12 feet in thickness 
and dips about 7 degreeo in a northeasterly directim. ‘The coal is of 
bituminous rank, very friable, and contains an appreciable amount of resin. 
The maximum overburden at the face of the Cs one place is about 
2,000 feet. 


the proximate se aa of the coal is aa follows: 


; | a7 Percent « 
MoLoturessesscescccedess 99. 
Volatile matterecccccece 56.7 
Fixed CarbOneeccceccccoce 48.7 
AM cccvecescccsevervrcos ALT 

Totolececccccccesee 100.0 . 


SMR oacuwan cevea becuse i. 17 
Be belle none tedeinemeet te tr clean : 


The ratio of volutile to total canbustible, which 13 un index to the 
explosibility of cool dust, iu shown by the following formula: 


Volatile matter i . 0.4 
Volatile matter plus fixed carbon 36.7 kaa | - mw 0.45 


The ratio of volatile to totcl canbuotible of the coal in this mine is . 
0.45, which indicates that the coal dust is highly explosive. . Bureau of Mines 
tests and experimajmts have shown that coal dust having a ratio of volatile to 
total canbustible exceeding 0.12 is explosive, and Mat, the eee ee 
increases as the ratio increases. 


The mine was developed by the voansena= pier method ond by a pinelediae 
entry system. Main entries were drive in puirs, slopes or dips in sets of 
two and four, end panel entries in sety of two, three, and four. Imtries were 
driven 14 to 18 feet wide ond roams 26 feet wide. Pillars were being recovered 
by the pocket-cnd-skip method. 


The mine is classed gascy by the ere y ha of _e Industrial 
coaeet of Utah. : ; 


aa 


‘i cdteic power (220 volts altemating current ond aa alta direct current ) 
wos used underground. ‘The continuous-mining machine was powered by 500-volt, 
direct-current motors. | o 
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CONTINUOUS MINER 


The continuous mining machine does everything that formerly was done in 
the separate operations of cutting, drilling, shooting, and loading out coal. 
fran underground working places. At the time of the coul-dust allaying tests, 
there were @mly two cmtinuous-mining mechines in operntim -in the coal mines > 
of Utah, and these were operated in the Sunnyside Nos. 1 and 2 mines. The 
dosign of both of these’mochines follows the rules end regulutimme for 
permissible mining machines prescribed by the U. S. Bureau of Mines, and both 
machines were provided with Dommteee oe approval plates. , 


- 1B COAL@DUST HAZARD — 


The dust was apaated ae haleneed by the poeretiG: Toh ig the are ond 
canveyor head of the continuous mining machine supplemented greatly by the - 
extreme friability of oe coal. 

At the beginning of the study to find an effective nethod of siievine the 
Goal dust created by the continuous-mining machine, the presence of air-borne 
dust in the working face area, and far back into the return air course, inter- 
fored with visibility to such en extent that it wes -impossible for the machine 
operators to see the working facc and the cutting and cmveyor head of the © 
machine. The operator had to wear a respirator caitinuously while operating’ 
the machine. In additim to the explosion huzard and health-impairment hazard, 
there was a definite aocident hazerd, because the machine operator could not 
see the ribs, the face of the coal, the condition of the rook overhead, sae 
the moving parts Of the machinery. 


The three spray nozzles mounted m the scettadcua aanaia machine by tie 
manufacturer of the machine did not discharge enough water or solution of water 
and wetting canpound ue allay erroctively the coal: per create by Spare 
of the machine. | 


SPRAYING DURING CUTTING AND LOADING 


It has been accepted generally that allayment' of dust by water spraying 
is the principal means of dealing with the problem, and much has been dme . 
to develop satisfactory equipment for this purpose. It is believed that no: 
Single type of spray that can meet the requiranets of all coal mines is likely 
to be devised;4/ consequently, work has been done to develop eprays to suit 
various cmditias, as well ss m the placement of the nozzles m+ the machines. 


rt 


Harringtm, D., Forbes, J. J., Cash, ¥. E., Denny, E. H., Herbert, C. A., 
Parker, Owings, C. Wy and Miller, Ae U., Alloying Dust in Bituminois- 
Coal Mines With Water: Bureau of Mines Tech. Paper 593, 1959, 55 pp. 

4/ Johnson, Leland H., Dust Probleans in the Mines of the Pennsylvenia Anthracite 

' Region: Bureau of Mines, Tech. Paper 704, 1947, 34% pp. 
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Size of water droplets plays cn important pert in the development of 
suitable sprays. In some cool mines best results were obtained with sprays 
that yielded fairly lerge droplets ya/ like fine rein drops; however, it will 
be noted in the following that water ond water mixed with c wetting canpound 
were in the form of a mediuu-misct spray. , 


EQUIPMENT USED IN ALLAYING COAL DUST 


A high-pressure triplex plunger pump that crected a static pressure of 
800 pounds per squere inch ct no delivery was used to develop high hydraulic 
pressures to force water or solutions of water mixed with wetting canpound to 
the cantinuous-nining muchine at desired pressures. ‘The pump wes driven by u 
5-horsepower, 500-volt, direct-cuzrent motor, und the pump and motor were 
assenbled into c working unit by o manufacturer of mining equipacnt. 


The pump wes placed alm@g the q@mtry at a water sump about 300 feet fran 
the cantinuous-mining muchince. The water was delivered fran the pump to 
within 50 feet of the muchine through o 3/4-inch pipeline, und thence to the 
machine through a 3/4-inch rubber hose. The water wus dispensed at the machine 
through seven spray nozzles, which were ploced strategically and effectively 
on ond near the cutting ond cmveyor heed, as shown in figure 1; however, 
only five of the seven spray nozzles (not shown) were placed m the right side 
of the outting and canveyor nead of the machine in positims corresponding 
with C and D nozzles @ the loft side of the machine. For reference purposes, 
the positions of the two spray nozzles not shown in tigure l are designated 
os ¥ ond G, correspq@ding to the positims of the C and D spray nozzles on the 
left side of the machine. 


. The spray nozzles designated A, B, and EB were placed a the machine by 
the monufocturer. The positims of cpray nozzles A and B m the continuous 
mining machine are shown wm figure 2 ulso. Spray nozzles C, D, F, end G were 
placed on the machine during the study to obtain on effective method of 
allaying the coal dust created by the catinuous-mining machine. 


On other types of continuous-mining machines other sprcy nozzles of the 
type used during the tests probably would have to be pluced differently zo ag 
to contact the dust at its source. 


. The alphabetically designated positims of the sprzxy nozzles on the 
machine und the manufacturer's description follow: 3 


5/ Jones, T. David (Prof. of Coal and Motelliferous Mining, University of 


ox - Birmingham, England), Duct Abutement in Austrolien Collieries; Steel 
Industries Colliery Development. Reprint of series of articles published 
in June, September, and December 1947 issues of The Broken Hill Proprietary 
Canpany Limited Review, 422 Little Collins Street, Melbourne, Austrelia. 
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TABLE 1. ~- Designated positions, manufacturer's numbers, and 
.. orifice diameters of spray nozzles used. during the 

original dust-allaying test of continuous mining 

machine equipped with additional nozzles ', 


Manulecturer's . Diameter of the orifices 
designating numbers of the spray nozzles, 
for the spray nozzles 64ths of an inch 


Position 
or 
Bpray nozzles 


Pee cceseseeeeeseeeseses NO. Ye | 5/64 
Beside cass anaeisasege ss No. 5 | 5/64 
Gs dad ae arene cestacs No. 5 | 5/64 
PPrrererererererere st Noe \ 4/64 
Beccccccesscccccececes No. b | 3/64 
Peececwcsvececeseresse | No. 6 6/6% 
Grccesecccesesececsces 4 


Note: The informetion o the high-pressure spray nozzles was provided through 
the courtesy of the distributor. 


When the seven spray nozzles were operated at full capacity, the pressure 
created by the pump decreased from 800 to 400 pounds per square inch without 
any apparent decrease in the effectiveness of the spray nozzles. 


' The effectivmess of water used alone during operation of the machine 
was observed to be satisfactory with the indicated arrangement of the seven 
Spray nozzles, because the mist from the nozzles covered all outlets of coal 
dust fran the machine. When 2 wetting compound was used with water, the results 
indicated beycnd a doubt that virtually all particles of coal dust were 
agglomerated or flocculated and settled to the floor at the cutting and comveyor 
head. Water alame was used only experimentally to allay the coal dust created 
by the continuous-mining machine. Water mixed with e wetting canpound was 
used exclusively, except during same of the tests conducted for experimental 
purposes, 


TYPE OF PUMPS 


The two high-pressure, triplex-plunger pumps ysed in the Sunnyside Nos. l 
and 2 mines to create pressures to force water and- solutions of water mixed 
with the wetting campound to and through the spray nozzles on the two continuous- 
mining machines were positive-displacement pumps operated et fairly camstant 
speeds and delivered about 12.8 gallons a minute at a pressure of 300 pounds 
& Square inch. The pumps were the permissible type approved by the Bureau of 
Mines. The two pumps were electric-motor driven units a type approved by the 
U. S, Bureau of Mines. 


TYPE OF NOZZLES 


The nozzles were high-pressure spray nozzles, 


THE WETTING COMPOUND 


The wetting compound, which is a balance blend of bitline and SSavueite 
chemicals, is a chemical concentrate that, when added in minute HEREEYAEP: 


hah ao. cs 
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to water, will cause the liquid mixture to penetrate and allay coal aust by 
producing almost instant dispersian . of the ‘Liquid over the dust particles. 


The wetting power of the canpound-water golutian is based not only on the 
reduction of surface tension of the solution but also upon the reduction of 
the anborsectet tenpiam between the solid and the liquid. . 


ARRANGEMENT OF SPRAY NOZZLES OF VARIOUS SIZES OF ORIFICES 
ON OONTINUOUS -MINING ‘MAGIINE 


During the tests to find meany to ollay the coal dust created by. the . 
cmtinuous-mining mochine, it was observed that the greatest «mount of dust 
wos released fran the sides of the cutting and conveyor head of the machine . 
when the head was operated through the arcs from horizontcl to full-height. 
position. Spray nozzles C and F were positioned similarly an opposite sides | 
of the cutting cnd conveyor hecd m the elevating coms of the machine, and they 
were equally effective in delivering spreys to form curtuins of medium mist 
on the sides of the comveyor and cutting head of the machine. However, on the 
upswing of the cutting ond conveyor hocad fran horizmtal to full-height positian, 
the spray from nozzle B, positioned on the right side board of the conveyor, 
aided the spray fram nozzle 0 in effectively allaying of the duct created and 
released on the right side of the cutting ond ca@mveyor head of the machine. 

As no spray nozzle was positimed on the left side board of the conveyor in a 
similar position as spray nozzle E on the right side bourd of the omveyor, 
it wos deanued necessary equip nozzle F with c lirger orifice then nozzle C 
because of the oreu thet was not curtecined offectively with sprays when a 
‘nozzle eauaEeea! with on orifice omaller than size 6 was used at position F. 


METHOD OF ADDING WETTING AGENT 


. One pound of wetting canpound was used with about 1 000 gillung of water. 
A solid cartridge of the compound 4 inches in diameter ond 10 inches long was 
placed upright in a steel receptacle, which was camnected to the pipeline at 
the discharge end of the pump. Water fram the discharge end of the pump wus 
admitted to the bottan of the unit and passed around the sides of the cartridge, 
dissolving the wetting cgents: 


' " Figure 3 18 a schematic sketch of the seal receptacle in which the 
cartridges were placed during the tests. 


Figure 4 ‘shows the camplete operating assembly, except for the receptacle, 
of the high-pressure, triplex plunger pump of the type that was used to crecte 
pressure to force water and water mixed with canpound to and through the nozzles 
on the continuous-mining machine during the tests. 


DUST CONDITIONS DURING ORIGINAL TEST 


At the beginning of a 2h-hour test during three consecutive working shifts, 
a sheet of white paper 24 by 24 inches, which had absorbed moziture and was 
damp, was pluced in the retwmn-cir course 30 feet outby the working face, in cn 
upright position 10 degrees fran horizontal and fecing the direction of the 
return-cir current fran the working face where the machine was operating. 
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Figure 3. - Steel receptacle in which wetting-compound cartridges 
were placed. 
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NO. 23 i a 
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Figure 5. - Plan showing position of continuous-mining machines, 
arrangement of line brattice, and three places where 
dust samples were collected in No. 23 crosscut and 8 
left entry, 2 dip, Sunnyside No. | mine, Kaiser Steel 
Corp., Sunnyside, Utah. 
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Figure 5. - Plan showing position of continuous-mining machines, 
arrangement of line brattice, and three places where 
dust samples were collected in No. 23 crosscut and 8 
left entry, 2 dip, Sunnyside No. | mine, Kaiser Steel 
Corp., Sunnyside, Utah. 
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A negligible amount of coal dust was deposited om the paper during the period 
when water mixed with canpound was used to allay the dust. Similar sheets of 
paper in similar condition and positim were used during the trial-and-error 
periods of trying to perfect a method of allaying effectively the coal dust 
created and released during operatig of the continuous-mining machine, and 
during sane of these periods a great deal of coal dust was deposited m™m the 
paper. However, these sheets of paper were used only as a guide to determine 
the progress that was being made fran time to time in allaying the coal dust ° 
during positiqing and adjusting of spray nozzles at various angles of effec- 
tiveness. | 


METHOD ADOPTED IN SUNNYSIDE NO. 2 MINE 


The dust-allaiying method that was found to be effective in the Sunnyside 
No. 1 mine was adopted and used successfully also in Sunnyside No. 2 mine, 
Kaiser Steel Corpe, Sunnyside, Utah. Instullations in the two mines are 
virtually identical, . 


SURVEY OF AIR-BORNE DUST 


After the original experiment and tests on the effectivencss of the 
arrangement of the spray nozzles on the continuous-mining machines in the 
Sunnyside Nos. 1 and 2 mines were conducted, a survey of air-borne dust was 
made in the area in which the camtinuous-mining machine of the Sunnyside No. 1 
mine was operated. Factual information was obtained when the machine was 
operated with and without coal-dust-allaying facilities. 


Air-borne-dust samples were collected at places "A", "BY, and "C", which 
are indicated on figure 5. Three samples of air-borne dust were obtained 
while the machine was operated during each of the following arrangements: 

(1) without dust-alluying facilities, (2) with water alme, and (3) with a 
solution of water and wetting canpound. 


DESCRIPTION AND OPERATION OF MIDGET IMPINGER 


The Bureau of Mines midget impingcr dust-sampling apparatus was used to 
collect the air-borne coal-dust samples during operation of the caomtinuous~ 
mining machine in Sunnyside No. 1 mine. The underlying principle of the 
impinger is based on impinging and wetting dust particles by drawing the air 
through a nozzle at high velocity onto a smooth surface under a bubbling colum 
of liquid, where the dust particles are retained in isopropyl alcohol. This 
impinger consists essentially of two parts: First, a four-cylinder pump to 
draw the air to bo sampled through the sampling device; 6 und second, the 
sempling flask, which consists of a container and the impinger tube; the bottan 
of the flask serves as the impinger plate, 


TATA RELATING TO OPERATION OF THE CONTINUOUS MINING MACHINE 
IN SUNNYSIDE NO, 1 MINE 


A volume of 11,485 cubic feet of air a minute was circulated at the end 
of the line brattice, 14 feet from the face of 8 left entry, -2 dip. the 


6/ Schrenk, H. H., and Feicht, Florence L., Bureau of Mines Midget Impinger: 


Bureau of Mines Inf. Circ. 7076, 1939. 
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velocity of the air current wos 296 fevt a minute, and the cross-sectimal 
area behind the line brattice was 38 square feet (5.75 feet wide by 6.75 feet 
high). | | : 


The volume of air returning fran the face of 8 left mtry, measured in 
No. 23 crosscut 18 feet from the intersectim of No. 23 crosscut and 8 left 
entry, 2 dip, was 11,480 oubic feet per minute. The velocity of the returning 
air current was 85 feet a minute, and the cross-sectimal area of No. 23 
orosscut was 135 square feet (18 feet wide by 7.5 feet high). 


At the beginning of the air-borne-dust survey in 8 loft entry, the 
machine operator, who was gitting on the right side of the machine, was about 
15 feet fran the face of the e@try and 2 feet outby the end of the line 
brattice. As the machine was advanced, the end of the line brattice was 
extended so that the positiam of the machine operator was nearly always 2 feet 
outby the end of the line brettice. The positia of the machine operator m 
the machine is denoted by f/ on the plen view of the machine in figure 5. 


DUSTINESS LIMITS 


Tests and observations have indicated that in bituminous-coal mines 40 
millim particles per cubic foot constitutes a dusty atmosphere; this figure. 
is recommended as the maximum allowable cmcentratian. 


Dust cancentrations can be kept below 2 millim particles per cubic 
foot in most mining oporatims in the bituminous-coal mines in the United 
States. It has been recamended, therefore, that this figure should not be 
exceeded, but the avorage exposure for any workman should not exceed 20 millim 
particles por cubic foot of air for oan qjmtire shift, end the concentration for 
eny one operatia should not exceed 40 million partioles por cubic foot. 


DENSITY OF DUST SAMPLES 


The averege density of air-borne-dust samples collected while the machine 
was being operated without dust-allaying facilities and with dust-allaying 
facilities is show in table 2. 


U/ Owings, C. W., Cmtral of Air-Borme Dust in Bituminous-Coal Mines in the 


United States: Bureau of Mines paper presemted before the Fifth Inter- 
natioal Conference of Directors of Mine Safety Research, Central 
Experiment Stati, Bureceu of Mines, Pittsburgh, Pa., Sept. 20-25, 1948. 


hols -8- 


Google 


TABLE 2. - Density of air-borne-dust samples collected during 
operation of the continuous-mining machine 


Places 


Laboratory | where | Collection'|» Without | Dust allay | Dust elleyed 
sample | sample was | time | dust-allaying | with with water and 
No. collected | _min. __facilities | water | wetting compound 
i : mar 5) praufoa ,20600 - : 
2 bx oeB su 5 152.00 | - | - 
3 } Won | 5 736.00 ‘i oi 
\ a eae ee - |18.98. _| - 
5 wpe oie: =, - 5.88 | - 
6 | 15 - 740 ’ - 
1 | wan 15 - ~ | 1.20 
8 "pn 15 | « | ~ | ° 30 
© Tew 15 - | - i 1,62 


NUMBER CONCENTRATION. OF MINE ATMOSPHERIC DUST. DETERMINED 
" BY THE MIDGET MICROPROJECTOR METHOD 


The nine air~-borne coal-dust samples collected.in the Sunnyside No..1 
mine during operation of the continuous-mining nachine were analyzed for number 
cancentration. To erin the amount of dust in the samples, each filled 
-dust-counting .c was placed on the.stage of a midget microprojector, which 
is a microscope arranged to project images m a ruled translucent screen,9/10/ 
for bright-field counting of dust in impinger samples.8/11/ ‘The amount of dust 
in each sample was determined by counting the particles-in-a know volume .of ... 
the impinger liquid. 


SIZE OF DUST PARTICLES 


The size of dust particles varies greatly, but as the Bureau of Mines 
considers only particles of dust 10 microns or less in dismeter when making 
dust counts,7/ the size of the ‘dust particles counted during the air-bormne- 
dust survey was 10 microns or less. 


RATE OF DISCHARGE OF PUMP © 


The hydraulic pressure of the high-pressure ‘pump ‘was decreased from static 
pressure of 800 pounds per square inch at no delivery to 500 pounds per square 
inch while nozzles were in Speraeey ts 


6/7 Brown, Carlton E. and Schrenk, H. H., A aecEniaee for Use of ‘the recineee 


Method: Bureau of Mines Inf. Circ. 7026, 19438. 

9/ Brown, Carlton E. and Yent, William P., The Microprojector for Determining 
Particle-Size Distribution and Number Concentratim of Atmospheric Dust: 
Bureau of Mines Rept. of Investigations 328, 1935. 

10/ Brown, Carlton E., Midget Microprojector for Dust Determinations: Bureau 
of Mines Rept. of Investigatims 378, 1944. 

11/ Brow, C. E., Baun, L. A. H., Yant, W. P., end Schrenk, H. H.., Micro- 
projection Method for Counting Inpinger Dust Samples: Bureau of Mines 
Rept. of Investigations 53/3, 1938. 
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The pump discharged approximately 12.8 gallons of water a minute at a 
pressure of 600 pounds per square inch. The pump isa positive displacanat 
type that operates at fairly constant speed. As a result, the rate of 
discharge of the pump did not vary more than 5 percent throughout the tests; 
therefore, about 12.8 gallons of water a minute was forced through the one 
No. 4 and the six No. 6 nozzles, all of which were mounted on the machine during 
the time of the air-borne-dust survey. The pump assembly is shown in figure 4. 


TABLE 3. - Quantity of water discharged by a throu 
high-pressure 8s nozzles at various pressures 
Manufac- . Diameters of nozzle : Number Gallons per minute delivered 


turer's | orifices lof holes | through nozzles at various pressures, 
nozzle , O4ths of | Decimal parts |in swirl 
noS. (an inch | of 1 inch | 00 | 


} 
| 
| 
| 


h 
2-1/2 128 0.039062 2 
ee 
64 0468 2 
[id y 
4 27 
4 4 /64 | 2 88 
| Eek 1.30 11-78 12.15 1 2.45 2.72 12.96 
| | \ 77 11.07 11.33 eit 1.81 
2 71 _+88 2.0 eld 1.30 {1.40 
7 ae 3-75 | 4015 


| | i 
: | | ! 


TYE AND DIMENSIONAL POSITION OF SPRAY NOZZLES INSTALLED 
ON CONTINUOUS MINING MACHINE 


The nozzles used on the continuous-mining machines in the Sunnyside Nos. 1 
and 2 mines were high-pressure spray nozzles with carbide inserts. 


The spray nozzles affixed to the continuous-mining machine cmtained swirl 
plates with seven holes. The apex spray angles formed by the spray nozzles 
containing seven plates were as follows; No. 2 spray nozzle formed an apex 
spray angle of 12.5 degrees; No. 3, 15 degrees; No. 4, 20 degrees; No. 5, 26 
degrees; and No. 6, 31 degrees. : 


7 The design of the high-pressure spray nozzle is shown in figure 6, and 
the canplete assembly of two of the high-pressure spray nozzles is shown in 


figure 7. 


Figure 8 is a sectional drawing of an atanizer spray nozzle of the type 
used effectively for dust-allaying purposes in Australian coal mines. 
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Figure 6. - Side and end sectional view of high-pressure 
: spray nozzle. 
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Figure 7. - Complete assembly of two high-pressure 
spray nozzles. 
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Figure 8. - Sectional drawing ot atomizer spray nozzle. 
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The cutting and conveyor head of the cmtinuous-mining machine in 
Sunnyside’ No. 1 mine was’ equipped with six cutting chains, which were abutted 
together, side by side, in vertical or shearing position; ” each chain had a- 
total of 28 tungsten-carbido insert bits. Each cutter chain on the cmtinuous- 
mining machine in the Sunnyside No. 2 mine had a total of 36 tungsten-carbide 
insert bits. The cutting chains were revolved upward oS over the top of the. 
cutter ber fran its head ende 


‘Spray nozzles A and B, ‘as indicated in figure 1, were laid in a horizontal 
plane above the tops of the cutting chains and were mounted 6-1/2 inches 
above the tips of the bits and 78 inches back of the head end of the cutter bar. 
The centers of the two sprays intersected the center line of the six-chain 
cutter bar at the tips of the bits, 6 inches back of the head end of the cutter 
bar; thus, the spray nozzles were angled 10° 24' fram the vertical planes of 
the cutter-bar frames. -When the continuous-mining machine wags sumped in, the 
water sprays struck the loose coal mm the cutter bar end the coal in place: 
above the cutter bar about 60 inches shead of the spray nozzles, or 18 inches 
back of the tips of the cutting bits at the head end of the cutter bar. 


Spray nozzles C and F (F is m the opposite side of the machine in a 
position corresponding to C, in figure 1) were mounted horizontally 44 inches 
back of the head end of tho cutter bar and 3-1/2 inches outside the cutter-bar 
fremes, and the centers of the sprays were 9-3/4 inches below the tips of the 
top-positioned cutting bits. 


Spray nozzles D and G (G is m the opposite side of the machine in a 
position corresponding to D, shown in figure 1) were momted separately on the 
two elevating jack arms of the cutter bar, oach in a positia¢n 3 inches below 
the bottom-positimed channels of the outside of the cutter bar and 44 inches 
back of the head end of the cutter bar. The spray nozzles wore angled downward 
11° 40'; the centers of the sprays were 17 inches below the horizontal center 
line of the head shaft of the cutter bar. 


Spray nozzle E, as indicated in figure 1, was mounted horizontally inside 
the right frame of the flight-chain cmveyor, 3 inches below the top edge of 
the frame and 50 inches back of the horizmtal center line of the sprocket 
shaft of cutter bar. The spray nozzle was angled horizmtally 10° 12! 14" 
toward the center line of the flight-chain conveyor, intersecting the center 
line of the flight-chain conveyor at the sprocket shaft 50 inches ahead of the 
mounted spray nozzle. 

NOZZLES 


Before the air-borne dust survey was made, the spray nozzle mm the 
continuous mining machine in the Sunnyside No. 1 mine had been replaced with 
No. 6 spray nozzles, with the exceptim of the No. 4+ spray nozzle mounted on 
the machine at the designated position shown in figure l. 


Spray nozzles of different sizes were used during the tests. During the 
air-borne dust survey, all nozzles used on the continuous-mining machine in 
the Sunnyside No. 1 mine were of manufacturer's size 6, except for the nozzle 
of No. 4 size used am the machine at position E (see fig. 1). The spray nozzles 
of No. 6 size formed spray angles of 31 degrees, whereas spray nozzles of 
emaller manufacturer's rated sizes formed spray angles less than 51 degrees. 


hah (7a. 


Google 


Because of the relative neamess to the working fuce.of the spray nozzles 
positioned at-A, B, C, D, #, and G m the machine, it wos cmsidered, crn 
observation, that better results would be obtained if spray nozzles ‘dommin 

larger spray angles were near the working face so as. to entrap the dust erased 
and released at the working face. liowever, the spray nozzle positimed at E 
on the machine was size No. 4 and formed a spray angle of 20 degrees, which wos 
considered large enough to entrap any dust thet could escepe entrapment by 

the other spreys neer the cutting and conveyor head of the machine and could 
travel fran-the floor camveyor opaaing to the opening of the main cmveyor of 
the machine. Sprays of water and watex mixed with wetting compound fram nozzles 
that formed smaller spray angles were released with apparantly greater striking 
force than those fran the larger spray nozzles; so, in selecting the positim 
‘on the machine of the spruys of various alzcs, it was necessary to consider 
primarily the functions of the sprays released by the various nozzles in 
respect to area covered or curtauined and striking force. Therefore, the two 
important functions of the snrays had to be cmtrasted in order to obtain 
devired results.. The observed results of the last arrengana@t of nozzles 
according to sizu were slightly better than those of the first arranganent. 


4oks ete 
Interior - Bureau of Mines, Pittsburgh, Pa. 


Google 


